Objectives Our aim was to evaluate the clinical outcome of the conservative management of the significantly large benign aggressive lesions of the jaws. Subjects and Methods Twenty-two patients were reviewed regarding the demographic, radiographic, and operative findings. Patients were treated by decompression followed by curettage or only with curettage.
Introduction
The present study reviewed the large (larger than 50 mm) benign aggressive lesions with high recurrence rate including KCOT, ameloblastoma, central giant cell granuloma, odontogenic myxoma, aneurysmal bone cyst, arterio-venous malformation, desmoplastic fibroma, and calcifying epithelial odontogenic tumour (Pindborg tumour), which were treated conservatively, during the last 9 years. In the present study, the majority of the samples were ameloblastoma and KCOT.
According to the 2005 World Health Organisation (WHO) classification, the most frequent odontogenic tumours follow the sequence: KCOT, ameloblastoma, and odontomas [1] . Many treatment techniques for ameloblastomas have been suggested, which include decompression, enucleation, marginal resection, and aggressive resection as partial or total resection [2] .
The surgical treatment options of KCOT range from conservative marsupialization and enucleation, with and without the use of adjunctive treatments, to more aggressive en bloc resection. The reported recurrence rate of KCOT is relatively high, with a range of 5-70% depending on the method of treatment [3] .
Conservative and radical surgeries have been used for the management of these lesions by various investigators. Aggressive approaches may lead to deformities. Resection without reconstruction may create severe post-operative deformities that have adverse psychosocial consequences, particularly in young patients; while resection with reconstruction may prevent such adverse psychosocial consequences, it entails additional surgery and is prohibitively expensive [4] .
In the literature, limited data are present which evaluate the conservative management of the large (longer than 50 mm) benign aggressive lesion. The majority of the papers are case series [3, [5] [6] [7] [8] .
The present study, differently than the previously published studies, aimed to evaluate retrospectively the longterm results of the conservative management for & Sirmahan Cakarer sirmacakar@yahoo.com specifically large benign aggressive lesions. The risk of the recurrences associated with the lesions, intraoperative and post-operative complications were also presented.
Patients and Methods
To address the research purpose, we designed and implemented a retrospective cohort study. The study population was composed of the patients presenting to the Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Istanbul University for evaluation and management of the benign lesions of the jaw between January 2006 and January 2015. This retrospective study was reviewed and approved by the Institutional Review Board of the Faculty of Dentistry, Istanbul University. The recommendations of the Helsinki declaration were thoroughly maintained during this study.
To be included in the study sample, patients had to (1) have lesions primarily occurring in the maxilla or mandible; (2) have a histopathological report demonstrating the final diagnosis of any benign aggressive lesion of the jaws according to the 2005 WHO odontogenic and non-odontogenic tumour classification [1] ; (3) have lesion more than 50 mm of diameter, and (4) have treated with conservative surgery.
Patients who were diagnosed with nevoid basal cell carcinoma syndrome, were diagnosed with benign lesions of the jaws with lower recurrence rate (odontoma, radicular cyst, dentigerous cyst, orthokeratotic odontogenic cyst, etc.), were treated before in another department, were treated by radical surgery, or had follow-up less than 2 years were excluded from the study.
The predictor variable for this study was conservative treatment. Other study variables were grouped into demographic, medical, radiographic, and operative categories. Demographic and medical variables included age and gender. The radiographic variables were location of the lesion (maxilla or mandible, anterior, or posterior), association with impacted teeth, radiographic size of the lesion, and locularity (unilocular or multilocular radiographic appearance). The radiographic size of each lesion was recorded as the largest diameter of the lesion in any dimension estimated using panoramic radiographs taken before treatment.
The primary outcome variable of the study was cure or recurrence. The authors investigated how the conservative surgery affects the recurrence rate for the treatment of the large lesions. The time to cure or recurrence had been verified retrospectively.
Statistical Analysis
Statistical calculations were performed with NCSS 2007 programme for Windows. Descriptive statistics and the comparison of the recurrent and non-recurrent groups were evaluated by Chi-square and independent t test. Potential significant predictors and prognostic variables were considered factors for the outcome of time to recurrence based on univariate Cox regression analyses. The biologic variables of age and gender, the operative variable, and nearly statistically significant variables (p B 0.15) as locularity and size, identified using univariate Cox regression analyses, were used to build the multivariate Cox proportional hazards regression model to identify variables associated with time to disease recurrence. In the multivariate model, statistically significant variables were set at p B 0.05.
Statistical and survival methodologies were based on Kaplan-Meier analysis, and Cox proportional hazards models were used to assess recurrence risks and time-torecurrence survival analysis [9] .
Results
In the present cohort, 22 lesions in 22 patients treated with decompression followed curettage or only with curettage. Demographic findings are summarized in Table 1 . The mean age was 38.0 years. Thirteen patients (59.09%) were male, and 9 (40.90%) were female. During the study interval, 8 KCOT, 4 ameloblastoma, 4 odontogenic myxoma, 1 aneurysmal bone cyst, 2 central giant cell granuloma, 1 arterio-venous malformation, 1 desmoplastic fibroma, and 1 Pindborg tumour were evaluated and treated at the study institution. Twenty (90.9%) lesions were located in the posterior mandible, and 2 (9.09%) lesions were located at the anterior of the mandible. Four (18.80%) were associated with impacted teeth, and only 2 (9.09%) lesions were located in the maxilla. The largest diameter of the lesions studied was found as 84 mm. The average diameter was 61.59 mm, 13 lesions (59.09%) were unilocular, and 9 (40.90%) were multilocular (Figs. 1, 2) . Three (13.63%) patients were treated with decompression followed by curettage, and 19 (86.36%) patients were treated with only curettage. The overall mean follow-up time was 56.27 ± 25.56 months (median 60 months; interquartile range 24-72 months).The time interval between operation and recurrence varied from 18 to 66 months. Most recurring lesions, however, presented within 3 years of operation. Decompression treatment duration varied 6-8 months (Figs. 3, 4) . In this cohort, 5 (22.7%) patients developed recurrences. These included two patients with ameloblastoma, two patients with KCOT, and one patient with odontogenic myxoma. One of the patients with the ameloblastoma of the mandible had a second recurrence. Therefore, he had undergone radical excision and placement of a reconstruction plate was performed. Description of the recurrent and non-recurrent lesions according to the age, gender, location, and association with the impacted teeth and surgical method is summarized in Table 2 . The presence of the multilocularity in recurrent lesions (80%) was statistically higher than its presence in the non-recurrent lesions (29.41%, p = 0.043) ( Table 2) . No statistically significant variable for the presence of the recurrence has been found in univariate and multivariate Cox proportional hazards models (Tables 3, 4) .
Intraoperative bleeding was significantly observed only with the two patients diagnosed with aneurysmal bone cyst and central giant cell granuloma of the posterior mandible (Fig. 5) . On the other hand, the young girl with an arteriovenous malformation did not show any intraoperative bleeding because of the pre-operative selective embolization procedure. One patient with KCOT of the mandible during the 9 years of follow-up. On the other hand, the dislodgement of the decompression tube was observed in two patients. One patient had extraoral fistulae at the mandible, showing the recurrence of a KCOT. No bone grafts were used in any case during the operation. Table 5 presents the Kaplan-Meier survival estimates. Based on Kaplan-Meier analyses, the 6-year estimate of disease-free lesions was 64.2%.
Discussion
The present study evaluated the outcome of the conservative management of the large benign aggressive lesions of the jaws. A slight male predominance was observed (13/9). The age of the patients ranged from 14 to 81 years. Most of the cases were distributed with a peak incidence in the third decade. The majority of the lesions (90.9%) were located at the posterior side of the mandible. The literature still shows some debate regarding the most appropriate method for management of the benign aggressive lesions of the jaws. Radical resection provides efficient removal of the affected bone and soft tissue in continuity with the tumour, which decreases the risk of recurrence. However, resection of the inferior alveolar nerve and extraction of the teeth will lead to poorer oral function and causes permanent anaesthesia of the lower lip. On the other hand, possible disadvantages using conservative approach, as decompression technique, are that it usually requires two surgical procedures, and the time necessary for the treatment is comparatively long [2, [10] [11] [12] .
It is evident that decompression of odontogenic cyst-like lesions does decrease the average lesion size anywhere from 50 to 81% over a range of decompression times from 7 to 44 months [2, 13] . In the present study, two patients received decompression. One of them was a male with a large KCOT of the mandible. After 8 months of decompression, the volume of the cyst reduced more than 60%. On the other hand, the second patient with a KCOT of the total ramus showed recurrence despite the management of the decompression. The recurrence was associated with the difficult access of the tumour which including also the condyle of the mandible.
Some of the investigators used Carnoy solution for the management of KCOT in order to prevent recurrence. Prospective randomized studies are needed on this topic [14] . Additionally, the solution had become virtually unobtainable in California, as the California Occupational Health and Safety Administration had classified the chloroform in it as a carcinogen [11] . The authors of the present study performed routinely removal of the teeth associated with the pathological lesions and use a surgical large tungsten-carbide burr to remove the remained cortical bone after curettage, in order to prevent a possible recurrence without using Carnoy solution. This technique is similar reported by Pogrel [11] . Differently than our technique he reported that he preferred to use methylene blue for determining the bony margins in order to remove it with a pineapple-type bur.
In the present study, the time interval between operation and recurrence varied from 18 to 66 months. Many reports have revealed a recurrence range of 1-15 years, with 2-5 years being the most common time as reported in our study. In this study, two ameloblastomas of the mandible were recurred 18 and 21 months after curettage, respectively [15] .
Recurrence of KCOT occurs for several reasons. Incomplete removal of the cystic lesion allows new cyst formation or epithelial islands in the wall of the original cyst remain in the surrounding bone or soft tissue [7] . New KCOTs can also develop from the basal layer of the oral epithelium. Size, location, and inadequate surgical treatment of the KCOT also contribute to possible recurrence [16] . The propensity for KCOT to recur is more during the first 5 years. Patients with a KCOT require lifelong aftercare because relapses of KCOTs can arise even after 10 or more years [12] . In our study, one of the KCOT of the ramus recurred 25 months after curettage and the second one recurred 66 months after operation. Another recurrent lesion of this study was a very aggressive odontogenic myxoma of the anterior mandible. The lesion was recurred 18 months after curettage consisting with the current literature. An aggressive curettage was performed again, but the recurrent lesion was quite small. Only three cases of odontogenic myxoma with unusual calcifications were reported in the literature [17] . In our case also calcifications were noted. The authors' opinion was to wait for the physiological bone regeneration after the operations of these large benign lesions presented. No bone graft material was used intraoperatively in order to prevent a possible infection. The majority of the patients included in this study received also dental implants which were placed in the spontaneously healed bone defects after the curettage. These findings suggest that even large defects may heal without using any graft materials when the surgeon carefully preserves the periosteum and bone walls as the sources for osteogenesis, even if they are very thin. The surgical approach through the bone to cysts or other benign pathological changes must be as low vestibulary as is possible, to preserve the bone borders of the alveolar part of the mandible. The surgical approach through the alveolar crest impairs the height of the mandible and does not allow good prosthodontic rehabilitation [18, 19] .
The weaknesses of the present study included the retrospective case series design and small numbers of patients. However, the inclusion criteria of this study are specific because of the large size (more than 50 mm), the clinical behaviour (benign aggressive) of the lesions and also because of the long time of follow-up. Five patients (22.7%) had a recurrent lesion with a mean time to recurrence of 45.7 months. The Kaplan-Meier 6-year estimate for disease recurrence was found as 64.2%. Another important finding was that the recurrent lesions showed statistically significant multilocularity than nonrecurrent lesions (p = 0.043). This finding has been reported in current literature [9] . On the other hand, no statistically significant variable for the presence of the recurrence has been found in univariate and multivariate Cox proportional hazards models.
Another limitation is that we had no control group for the lesions treated by aggressive surgery. On the other hand, there are no large case series documenting the conservative treatment outcomes for these large benign aggressive lesions in long term; therefore, our study can inform the practitioners who may hesitate to perform aggressive or conservative surgery for the patients with the large and aggressive benign lesions of the jaws.
Conclusions
The authors of the present study suggest to perform conservative surgery as an initial approach instead of performing directly aggressive surgery. This approach reduces the morbidity of the aggressive surgeries and preserves the anatomical structures. On the other hand, life during follow-up is mandatory in order to early diagnose of a possible recurrence. Early diagnosis of a small recurrent lesion may be treated again with the conservative approach. The aggressive treatment may be performed in the situation of unsuccessful conservative surgeries.
